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(54) HIGH PERMimvrrY COMPOSITE MATERIAL, PRINTED WIRING BOARD USING IT, AND 
MULTILAYER PRINTED WIRING BOARD 

(57)Abstraot: 

PROBLEM TO BE SOLVED: To inexpensively provide a high 
permittivity composite material having excellent heat-resistant 
shock sensitivity and sufficient permittivity, a printed wiring . 
board using the high permittivity composite material, and a 
multiplayer printed wiring board. 

SOLUTION: In this high permittivity composite material, a 
thermosetting resin and a dielectric filler are at least included 
(a), the dielectric filler has two kinds of average length 
diameters (b), the particle shape of the dielectric filler having 
the large average length diameter being exposed on the lap - 
polishing surface of the high permittivity composite material is 
mainly set to nearly triangular and rectangular shapes (c), and 
the dielectric filler contained in a high permittivity composite 
material of 1 00 vol.% is set to 65 to 90 voL% (d). 
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[Claim(s)] 

[Claim 1] High dielectric constant composite material characterized by providing the configuration of the 
following (a) thru/or (d). 

(a) Themiosetting resin and a dielectric filler are included at least. 

(b) This dielectric filler has two sorts of average msyor axes. 

(c) The particle shape of the dielectric filler which has the large average major axis exposed to the lap 
polished surface of this high dielectric constant composite material makes a subject the shape of 
abbreviation 3 corniform and an abbreviation rectangle. 

(d) This dielectric filler contained in this high dielectric constant oomposfte-material 1 00 volume % is 65 
to 90 volume %. 

[Claim 2] High dielectric constant composite material according to claim 1 characterized by hardening 
contraction of said thermosetting resin being 3 - 20%. 

[Claim 3] The printed wired board which has the dielectric layer which consists of a high dielectric 
constant composite material according to claim 1 or 2. 

[Claim 4] The multilayer printed wiring board which has the dielectric layer which consists of a high 
dielectric constant composite material according to claim 1 or 2. 
[Means for Solving the Problem] 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the high dielectric constant composite material used for 
a printed wired board. It is suitable to form the high dielectric layer united with an IC package, a module 
substrate, electronic parts, etc. It is suitable to form the Inner layer capacitor layer of the printed wired 
board of a multilayer mold especially. 
[0002] 

[Description of the Prior Art] There is a problem pf the effect of an electric noise as one of the causes 
of a data error of IC (integrated circuit). In order to suppress the effect of an electric noise, the 
approach of forming a capacitor with a big capacity in a printed wired board, and removing an electric 
noise (especially radio noise) is learned, 

[0003] There is a method of using for the inner layer of a printed wired board a dielectric filler besides 
[ which attaches external capacitors, such as a chip capacitor, in a printed wired board ] an approach as 
an approach of forming a capacitor in a printed wired board, and giving the function of a capacitor to the 
printed wired board itself. When the miniaturization of an electronic product in recent years is taken into 
consideration, the approach of the latter which uses a dielectric filler for a inner layer and is used as a 
capacitor is desirable. 

[0004] The printed wired board which used for the inner layer capacitor the composite material which 
mixed thermoplastics and a dielectric filler is indicated by JP,5"-57851 A and JP,5-57852,A. Moreover, 
the printed wired board which used for the inner layer capacitor the composite material which mixed 
thermosetting resin and a dielectric filler is indicated by JP.7-9609,A, 

[0005] However, the value of the dielectric constant of the inner layer capacitor obtained by the 
composite-material system which mixed thermoplastics or conventional thermosetting resin, and a 
conventional dielectric filler had less than 20 (6-16) and a l6w problem. Only by increasing the addition 
of a dielectric filler, it was difficult to raise to sufficient dielectric constant (100 or more [ 60 or more / 
Ten or more desirably / still more desirably ]). 

[0006] It is thought that it is based on the reason indicated by papers (R. E.Newnham et.al., 
Mat.Res.Bull.vol1 3, p.525-536., 1978.), such ais Newnham, that the dielectric constant of the above- 
mentioned composite-material system does riot increase. That is, when the composite material which 
the dielectric filler is distributing in resin is considered in an equal circuit, the capacity component of a 
dielectric filler and the capacity component of the resinous principle which fills between dielectric fillers 
become close to the so-called "serial model" circuit connected in serial. Therefore, it is thought that it 
is almost ineffective however it may add a dielectric filler with high electrostatic capacity so much since 
the dielectric constant as a composite-material system is greatly influenced by the dielectric constant 
of a resinous principle. 

[0007] Although what is necessary is just to have brought close to the so-called "juxtaposition model" 
circuit where the capacity component of a dielectric filler and the capacity component of the resinous 
principle which fills between dielectric fillers were connected in juxtaposition in order to have gathered 
the dielectric constant of composite material, sufficient effectiveness was not acquired only by changing 
an addition, the particle diameter of a dielectric filler, etc. Then, the approach of forming into high 
restoration as a dielectric filler to be used using two or more sorts of particle size distributions, i.e., the 
powder which has two or more sorts of mean particle diameter, is indicated by JP,53-881 98,A. 
[0008] 

[Problem(s) to be Solved by the Invention] However, when a inner layer capacitor is formed in a printed 
wired board using the high dielectric constant composite material which contains thermosetting resin 
and a dielectric filler at least, there is a problem which a crack generates in a dielectric layer in a heat- 
resistant impact test. Especially this problem is actualized when a multilayer printed wiring board is 
formed. This invention aims at offering cheaply the printed wired board and multilayer printed wiring 
board using the high dielectric constant composite material and it which combined sufficient dielectric 
constant and the outstanding thermal shock resistance. 
[0009] 

[Means for Solving the Problem] Invention of claim 1 makes a summary high dielectric constant 
composite material which improved thermal shock resistance by providing the configuration of the 
following (a) thru/or (e). About each requirement for a configuration, it **** below. 
[0010] (a) Thermosetting resin and a dielectric filler should be included at least. By considering as the 
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high dielectric constant composite material which used thermosetting resin and a dielectric filler as the 
base, the dielectric layer on a printed wired board can be formed easily. Since heat curing of the 
obtained dielectric layer is carried out» problems, such as heat deformation at the time of a pewter 
reflow (260 degrees O or more of maximum temperatures), do not generate it like [ at the time of using 
thermoplastics ], In order to form a dielectric layer using high dielectric constant composite material, the 
well-known formation approach of being as making it the shape of a varnish and screen-stenciling **iioic 
L and ] can be used. [ making it the shape of a sheet and laminating ] 

[001 1] It is good in hardening contraction of said thermosetting resin being 3 - 20%. If it contacts each 
other compulsorily in dielectric fillers using the big resin of hardening contraction, a high dielectric 
component [ ^M?** / in three dimensions 3 will be formed. The equal circuit of this condition approaches 
ideal "juxtaposition model" from the conventional "serial model", and, therefore, the dielectric constant 
of the whole composite material is imagined to be what going up. 

[0012] Although hardening contraction of thermosetting resin should just be 3 - 20% of range, it is 3 - 
7% 3 to 10% especially preferably. It is because the rate of change of the capacity value of the dielectric 
layer after a spalling test can be stopped small. While compressive stress is applied to a dielectric filler 
and the contact condition between dielectric fillers is kept good by setting hardening contraction of 
thermosetting resin as the predetermined range, the endurance (especiaiiy thermal shock resistance) 
over the thermal stress of the dielectric layer itself can be raised, 

[0013] (b) A dielectric filler should have two sorts of average msjor axes. The fill and pack density of a 
dielectric filler in high dielectric constant composite material can be effectively improved by using the 
so-called "bimodal" dielectric filler which has two sorts of average major axes. Consequently, the 
contact condition of dielectric fillers becomes good and can make a dielectric constant epsilon high. 
Measurement of the "average msuor axis" said here is good to carry out [ of the lap cross section (the 
so-called mirror-polishing side) of high dielectric constant composite material ] organization observation. 
For example, it is simple to check using the photograph which photoed the SEM image 500 times the 
scale factor of this, and it is good. A msyor axis is good to take an epilogue and its die length for for two 
points which one dielectric filler particle left most in a straight line. The dielectric filler particle of 10 is 
extracted from per photograph of the above-mentioned SEM image to arbitration, and the average is 
taken. About one sample, the activity same about at least three or more locations is done, and the 
comprehensive average is taken as an average m^or axis of a dielectric filler particle. 
[0014] (c) The particle shape of the dielectric filler which has the large average m^or axis exposed to 
the lap polished surface of high dielectric constant composite material should make a subject the shape 
of abbreviation 3 corniform and an abbreviation rectangle. By making the shape of abbreviation 3 
corniform and an abbreviation rectangle into a subject for the configuration with a large average major 
axis of a dielectric filler, the restoration condition of the dielectric filler in high dielectric constant 
composite material can be made good, without using a spherical particle. Furthermore, improvement in 
the contact nature of the further fill and particles of the small dielectric filler of an average major axis is 
attained by filling up the clearance between large dielectric fillers. Consequently, till then, it is 
independent, and the contact nature of the dielectric filler which existed also Improves and a dielectric 
constant epsilon can improve further. Since it is "considering as a subject", you may be mixture with 
other dielectric fillersf of an indeterminate form. Although it is desirable that it is approximately spherical 
although especially the dielectric filler of a small average major axis is not limited especially because of 
improvement in restoration nature and dielectric characteristics, otherwise, you may be the shape of an 
indeterminate form, and such mixture. 

[0015] It is good to acjjust as relation of the average msuor axis of the dielectric filler particle of the 
shape of abbreviation 3 corniform and an abbreviation rectangle, so that it may become the relation of 
(the average msuor axis of the average m^or-axis >= abbreviation rectangle-like particle of an 
abbreviation 3 corniform particle). It is good to adjust so that it may become the relation of (the average 
major axis of the average major-axis > abbreviation rectangle-like particle of an abbreviation 3 corniform 
particle) especially. The small dielectric filler of an average m^or axis is because improvement in the 
contact nature of a fill and particles can be performed still better, when the clearance between the 
dielectric fillers of a large average mayor axis is filled up easily. Measurement of the "average msyor 
axis" said here is good to carry out [ of the lap cross section (the so-called mirror-polishing side) of 
high dielectric constant composite material ] organization observation. For example, it is simple to check 
using the photograph which photoed the SEM image 500 times the scale factor of this, and it is good. A 
mayor axis is good to take an epilogue and its die length for for two points which one dielectric filler 
particle left most in a straight line. The dielectric filler particle of 1 0 is extracted from per photograph of 
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the above-inentioned SEM image to arbitration, and the average is taken. About one sample, the activity 
same about at least three or more locations is done, and the comprehensive average is taken as an 
average m^or axis of a dielectric filler particle. 

[0016] In this invention, "abbreviation 3 corniform" means the thing of a configuration which can 
recognize the particle shape of the dielectric filler which has the large average major axis exposed to 
the lap polished surface of high dielectric constant composite material to be a triangle under an electron 
microscope or optical microscope observation. Moreover, ''the shape of an abbreviation rectangle" 
means the thing of a configuration which can recognize the particle shape of the dielectric filler which 
has the large average m^or axis exposed to the lap polished surface of high dielectric constant 
composite material to be a rectangle under an electron microscope or optical microscope observation. It 
is a concept also containing the thing which is said here and which is "being able to recognize it as a 
rectangle" not only to the shape of a forward rectangle but to the shape of the shape of a rhombus, and 
a parallelogram. 

[0017] If a third person classifies the profile configuration on a socially accepted idea even if "it can 
recognize" is necessarily neither a strict triangle nor a rectangle, things are shown that what is 
necessary is just what can be judged to be a triangle and a rectangle. [ which is said here ] For example, 
even if there is no number of corners strictly three and four, a third person just judges it as a triangle 
and a rectangle on a classification. Moreover, you may be the configuration which has the curve of 
irregularity or some in the side, and the configuration which beveled the corner round. That Is, if it 
observes neighboring [ a part of ], it will not be a triangle and a rectangle strictly, but when it observes 
as a whole, classification recognition should just be carried out with a triangle and a rectangle. You may 
necessarily be neither an equilateral triangle nor a forward rectangle, 

[0018] Drawing 1 is the SEM photograph image of the example (example 9) of the lap cross section of 
high dielectric constant composite material. Drawing 2 is the explanatory view which expressed the SEM 
photograph image of drawing 1 tvpicallv. 30a-30j show the particle of the dielectric filler of abbreviation 
3 corniform among drawing 2 , and the particle of an abbreviation rectangle-like dielectric filler is shown 
40a*40g. Although it is not necessarily a strict triangle and a rectangle, if a third person classifies the 
profile configuration on a socially accepted idea, as for each particle, it turns out that it is what can be 
judged to be a triangle and a rectangle, so that it may illustrate here. 

[0019] (d) This dielectric filler contained in this high dielectric constant composite-material 100 volume 
% should be 65 to 90 volume %. The addition of a dielectric filler has good 65 - 90 volume % of the whole 
(1 00 volume %) high dielectric constant composite material. The reason specified in this range is as 
follows. It is because a dielectric constant epsilon rises rapidly in order for the contact nature of 
dielectric fillers to improve and to approach an ideal juxtaposition model from the conventional serial 
model, if the addition of a dielectric filler is more than 65 volume %. On the other hand, since the 
moldabilrty of high dielectric constant composite material worsens above 90 volume % and it becomes 
easy to generate a void and a crack, it is not desirable. 

[0020] Invention of claim 1 is good in it being the high dielectric constant composite material which 
specified the average m^or axis of the dielectric filler which has large mean particle diameter, and the 
average m^or axis of the dielectric filler which has a small average mejor axis as the predetermined 

range. 

[0021] The average mejor axis of a large filler is 5^50 micrometers, the diameter of maximum length is 
80 micrometers or less, and the average major axis of a small filler is good in it being 0,5-3 micrometers. 
It is because it thickens that it is except this range in the case of resin **** and high restoration of a 
dielectric filler becomes difficult. That is, the difference of an average msyor axis is good in 1 
micrometers or more being required also of min. 

[0022] A moldability if max exceeds 80 micrometers, in case the average m^or axis of a large filler will 
form in the shape of a sheet as a inner layer capacitor by 50 micrometers or more will worsen, and a 
void will occur. Moreover, it thickens, in case it is resin **** as the average m^or axis of a small filler is 
0.5 micrometers or less, and high restoration of a dielectric filler becomes difficult, 
[0023] In addition, it is good in it being the high dielectric constant composite material which specified 
the relation of each rate of combination of the dielectric filler which has the large mean particle 
diameter contained in high dielectric constant composite-material 100 mass and the dielectric filler 
which has small mean particle diameter. 5-20 mass % has the good dielectric filler in which the 
dielectric filler which has large mean particle diameter as a rate of combination of each dielectric filler 
has 80 to 95 mass %, and small mean particle diameter. It is because a small dielectric filler cannot fully 
fill the clearance between these dielectric fillers then large out of range and cannot carry out [ high 



04/22/2007 SUN 23:13 [TX/RX NO 7098] 121016 



From:;^S1#l^^i^m 03 3459 1582 2007/04/23 12:27 #008 P. 017/020 

JP,2001 -237507 A [DETAILED DESCRIPTION] 4/7 



**** 3~-izing of it. Moreover, if [ than the small range of dleleotrio filler predetermined ] more, it cannot 
be high-filled up by thickening. 

[0024] Invention of claim 2 makes a summary high dielectric constant composite material whose 
hardening contraction of said thermosetting resin Is 3 - 20%- Although the detail of the reason the 
dielectric constant of high dielectric constant composite material rises by specifying hardening 
contraction of the thermosetting resin to be used in the predetermined range is unknown, it guesses for 
the high dielectric constant fillers contained In high dielectric constant composite material by hardening 
contraction of thermosetting resin contacting each otiier compulsorily. If it contacts each other 
compulsorily in dielectric fillers using the big resin of hardening contraction, a high dielectric component 
[ / in three dimensions ] will be formed. The equal circuit of this condition approaches ideal 
"juxtaposition model" from the conventional "serial model", and, therefore, the dielectric constant of 
the whole composite material is imagined to be what going up. 

[0025] Although hardening contraction of thermosetting resin should just be 3 - 20% of range, it is 3 - 
7% 3 to 10% especially preferably. It is because the rate of change of the capacity value of the dielectric 
layer after a spalling test can be stopped small. While compressive stress is applied to a dielectric filler 
and the contact condition between dielectric fillers is kept good by setting hardening contraction of 
thermosetting resin as the predetermined range, the endurance (especially thermal shock resistance) 
over the thermal stress of the dielectric layer itself can be raised. On the other hand, when hardening 
contraction of thermosetting resin becomes out of range, it is the inclination for the dependability of a 
dielectric layer to ftill. Since the force of drawing high dielectric constant fillers near as hardening 
contraction is 3% or less, and making It contacting continuously is small, contact of quantity dielectric 
constant fillers decreases, and the dielectric constant of composite material becomes small. When 
hardening contraction is 20% or more, the internal stress generated at the time of heat curing may 
become large, and a crack may occur in composite material.' 

[0026] "Hardening contraction" said here means that for which it asked by the following approaches. 
That is, a thermosetting resin simple substance is slushed into a mold (phi83mm petri dish made from 
Teflon), heat hardening is carried out on the conditions of 1 50 degree-Cx 5 hours, and it computes using 
the following formulas 1 from the dimension of a hardening object and the dimension of a mold which 
were obtained. 
[0027] 

[Equation 1] Hardening contraction ={1 -(resin dimension / molded dimension after hardening)3) xlOO (%) 
[0028] Invention of claim 3 makes a summary the printed wired board which has the dielectric layer 
which consists of high dielectric constant composite material explained above. A highly efficient 
dielectric layer can be built in easily. It is suitable to obtain a wiring substrate with a built-in capacitor. 
[0029] If a highly efficient dielectric layer is used for a inner layer capacitor etc., miniaturization of a 
printed wired board and high performance-ization can be attained. The starting printed wired board is 
applicable to an IC package, the module substrate of a high frequency application, electronic parts, etc. 
It is suitable for the application which is especially easy to be influenced of electric noises (radio noise 
etc.). 

[0030] As a concrete configuration, the structure of drawing 3 and drawing 4 is mentioned, for example. 
Drawing 3 is the example of the laminating method whose dielectric layer 2 was pinched in the resin 
layer 3 and the resin layer 4. The part whose dielectric layer 2 was pinched by the wiring layer 6 for the 
1st capacitor and the wiring layer 7 for the 2nd capacitor constitutes the capacitor. Moreover, drawing 4 
is the example in which the dielectric layer 1 8 was formed on the core substrate 8. The part whose 
dielectric layer 18 was pinched by the wiring layer 17 for the 1st capacitor and the wiring layer 20 for 
the 2nd capacitor constitutes the capacitor. 

[0031] This invention should just be the configuration that it is not limited only to the concrete 
configuration or the manufacture approach which are shown in drawing 3 and drawing 4 , and the 
function as a inner layer capacitor can be demonstrated effectively. The configuration of a printed wired 
board can be used also with the mold formed in the mold for'med only in one side, or both sides. It is 
good to form a photosensitive permanent resist as a protective coat if needed. 

[0032] Invention of claim 4 makes a summary the multilayer printed wiring board which has the dielectric 
layer which consists of high dielectric constant composite material explained above. It is suitable to 
obtain the wiring substrate with a built--in capacitor corresponding to the formation of high density 
wiring, and high-capacity-izing while being able to build in a. highly efficient dielectric layer easily. It is 
suitable when forming a multilayer printed wiring board for the beer hall and through hole for interlayer 
connections especially using laser (the so-called laser beer process). It is because it is not necessary to 
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give photosensitivity to the thermosetting resiin used for high dielectric constant composite material so, 
and high dependability can be acquired to a pressure cooker bias trial etc. 

[0033] If a highly efficient dielectric layer is built in as a inner layer capacitor etc. using a multilayering 
technique, much more miniaturization of a printed wired board and high performanceHzation can be 
attained. The starting printed wired board is applicable to a multilayer IG package, the multilayer module 
substrate of a high frequency application, multilayer electronic parts, etc. It is suitable for the 
application which is especially easy to be influenced of electric noises (radio noise etc.). 
[0034] As a concrete configuration, the structure of drawing 5 and drawing 6 is mentioned, for example. 
Drawing 5 shows an example of the build up method. The 1st resin insulating layer 10 is formed on the 
core substrate 8 which filled up the inside of a through hole with the filler 9, and the 1st beer wiring 
layer 1 1 and the wiring layer 12 for the 1st capacitor are formed using a photolithography technique and 
a plating technique. Subsequently, the high dielectric layer 13 is formed, on it. a laser beer technique and 
a plating technique are used and the 2nd beer wiring layer 14 and the wiring layer 15 for the 2nd 
capacitor are formed. Furthermore, the 2nd resin insulating layer 16 Is formed on it. Drawing 6 is also an 
example by the build up method. On the core substrate 8 which filled up ^e inside of a through hole 
with the filler 9, a photolithography technique and a plating technique are used and the wiring layer 17 
for the 1st capacitor is formed Subsequently, the high dielectric layer 18 is formed, on it, a laser beer 
technique and a plating technique are used and the 2nd beer wiring layer 19 and the wiring layer 20 for 
the 2nd capacitor are formed. Furthermore, the resin insulating layer 21 is formed on it. 
[0035] This invention should just be the configuration that it is not limited only to the concrete 
configuration or the manufacture approach which are shown in drawing 5 and drawing 6 , and the 
function as a inner layer capacitor can be demonstrated effectively. The configuration of a multilayer 
printed wiring board can be used also with an one side laminating mold or a double-sided laminating 
mold. It can form in multilayering using well-known techniques, such as the laminating method and the 
build up method. It is good to form a photosensitive permanent resist as a protective coat if needed. 
[0036] 

[Example] (1) Mix the production resin and the dielectric filler of high dielectric constant composite 
material with the mixing ratio shown in Table 1, knead in 3 roll mills, and produce high dielectric constant 
composite material. The detail of the resin to be used and a dielectric filler is shown below. In addition, 
"bimodal one" says the case of the example In which a dielectric filler has two sorts of mean particle 
diameter, and, on the other hand, a "single mode" says the case of the example of a comparison for 
which a dielectric filler has single mean particle diameter. 

[0037] In the notation in Table 1 Resin A; [ Epoxy resin (product made from oil-ized shell. YL983U) 95 
mass % ] Imidazole system curing agent (Shikoku formation make, 2E4 MZ-CN) 5 mass % resin B; Epoxy 
resin (product made from oil-ized shell, E--828) 100 mass % Imidazole system curing agent (Shikoku 
formation make, 2E4 MZ-CN) 5 mass % Acid-anhydride curing agent (Nippon Kayaku make, kaya hard 
MOD) 85 mass % resin 0; Epoxy resin (product made from oiHzed shell, E-828) 100 mass % acid- 
anhydride curing agent (Nippon Kayaku make, kaya hard MOD). 85 mass % triphenylphosphine 1 mass % 
filler: Barium titanate (what was ground and classified after the sintered compact) 
Bimodal: 20micrometer(90 mass %)+2micrometer (10 mass %) 
Single mode: It is 20 micrometers. 

[0038] Hardening contraction of these resinous principles is searched for by the following approaches. 
That \s, the above-mentioned resinous principle is slushed into a mold (phi83mm Teflon petri dish), heat 
hardening is carried out on the conditions of 150 degree-Gx 5 hours, and it computes using the 
aforementioned formula 1 from the dimension of a hardening object and the dimension of metal mold 
which were obtained. Hardening contraction of these resinous principles is 1.0% with Resin C 2-5% in 
Resin B 6.4% by Resin A. 

[0039] (2) Apply to 300 micrometers in thickness the high dielectric constant composite material 
produced by (1) on the copper substrate with a measurement thickness [ of the dielectric constant of 
the hardening object of high dielectric constant composite material ] of 0.8mm, make it harden in 150 
degree-Cx 5 hours, and produce the hardening object of high dielectric constant composite material. An 
impedance analyzer (the Hewlett Packard make, HP4194A) is used for the dielectric constant in 1MHz 
of the above-mentioned hardening object, and it is JIS. K It measures according to 6911. A resuit is 
shown in Table 1 , 

[0040] (3) Pay the sample which measured the dielectric constant by the heat-resistant impact test 
above (2) to the Tabai Espec spelling test machine, and it is -55-+1 25-degree O conditions, and is 1000 
cycle ****. The dielectric constant was measured for the sample after test termination on the again 
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Table 1. 
[0041] 
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[0042] According to this invention, tlie result of Table 1 shows that the high dielectric constant 
composite material of the range from 8 to 1 80 where a dielectric constant is large is obtained. By 
carrying out the content of a dielectric filler more than 65 volume %, it turns out that 50 or more 
outstanding high dielectric constant composite material is obtained for a dielectric constant. Especially, 
it turns out by carrying out the content of a dielectric filler more than 70 volume % that 90 or more 
extremely excellent high dielectric constant composite material is obtained for a dielectric constant, 
[0043] According to this invention, the result of Table 1 shows that the high dielectric constant 
composite materia! which has the dielectric constant of the large range Is obtained. By carrying out the 
content of a dielectric filler more than 65 volume %, it turns out that 50 or more outstanding high 
dielectric constant composite material is obtained for a dielectric constant. Especially, it turns out by 
carrying out the content of a dielectric filler more than 70 volume % that 85 or more extremely excellent 
high dielectric constant composite material is obtained for a dielectric constant. The graph with which 
change of the dielectric constant epsilon to the content of the dielectric filler to a sample number 1 ~ a 
sample number 9 is expressed to drawing 7 is shown. When the content of a dielectric filler exceeds 65 
mass %, it turns out that a dielectric constant epsilon rises rapidly, 

[0044] The result of Table 1 shows that the rate of change after a spalling test becomes [ hardening 
contraction of thermosetting resin ] large at less than 3%. It turns out that endurance is increasing to 
thermal stress by compressive stress being applied to a dielectric filler by setting up hardening 
contraction of thermosetting resin to 3% or more in the dielectric layer itself while the contact condition 
between dielectric fillers is kept good. 
[0045] 

[Effect of the Invention] The high dielectric constant composite material of this invention can discover a 
high dielectric constant, though mixture of thermosetting resin and a high dielectric constant particle is 
used as a principal component. The high dielectric constant layer which consists of high dielectric 
constant composite material to apply can be used as a inner layer capacitor for removing the electric 
noise (especially radio noise) which poses a problem by the IC package made from plastics for MPU etc. 
The printed wired board which used the starting highly efficient high dielectric constant layer for the 
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inner layer capacitor etc. can attain miniaturization and iiigh performance-ization. 
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